Abstract
Introduction
High academic performance of university students can be important for a better career success (Bretz Jr, 1989; Deliens, Clarys, De Bourdeaudhuij & Deforche, 2013) . Different sociodemographic factors have been found to be associated with academic performance. These include female gender (Vaez & Laflamme, 2008) , older age (El Ansari & Stock, 2010) , higher socioeconomic status (Sirin 2005) , religious involvement (Trockel, Barnes, & Egget, 2000; Walker & Dixon, 2002) and social support (Malecki & Demaray, 2006) .
Various specific health behaviours have also been found to be associated with academic performance (Cogollo & Gómez-Bustamante, 2013) . These include healthy dietary behaviours (Bradley & Greene, 2013) , good diet quality (Florence, Asbridge & Veugelers, 2008) , adequate fruit and vegetable intake (Wald, Muennig, O'Connell & Garber, 2014) , not being on a diet (Deliens et al., 2013) , moderate-vigorous physical activity (Bradley & Greene, 2013; Wald et al., 2014) , no or infrequent alcohol use (Aertgeerts & Buntinx, 2002; Bradley & Greene, 2013; Deliens et al., 2013) ; no tobacco use (Bradley & Greene, 2013) , no other drug use (Bradley & Greene, 2013) , no violent behaviour (Bradley & Greene, 2013) , adequate sleep duration (Wald et al., 2014) , good sleep quality (Gomes, Tavares & de Azevedo, 2011) , earlier bedtimes and wake times (Eliasson, Lettieri & Eliasson, 2010; Trockel et al., 2000) , and less risky sexual behaviour such as consistent condom use (Bradley & Greene, 2013; Mehra, Kyagaba, Ostergren & Agardh, 2014) .
The aim of this study was to investigate health correlates of academic performance among university students from 26 low and middle income and emerging economy countries.
Methods

Participants and procedures
This cross-sectional study was carried out with a network of collaborators in participating countries (see Acknowledgments). The anonymous, self-administered questionnaire used for data collection was developed in English, then translated and back-translated into languages (Arabic, Bahasa, French, Lao, Russian, Spanish, Thai, Turkish) of the participating countries. The study was initiated through personal academic contacts of the principal investigators. These collaborators arranged for data to be collected from intended 400 male and 400 female undergraduate university students aged 16-30 years by trained research assistants in 2013 in one or two universities in their respective countries. The universities involved were located in the capital cities or other major cities in the participating countries. Research assistants working in the participating universities asked classes of undergraduate students to complete the questionnaire at the end of a teaching class. Classes were recruited according to timetable scheduling using stratified random sampling. The students who completed the survey varied in the number of years for which they had attended the university. A variety of majors were involved, including education, humanities and arts, social sciences, business and law, science, engineering, manufacturing and construction, agriculture, health and welfare and services. Informed consent was obtained from participating students, and the study was conducted in 2013. Participation rates were in most countries over 90%. Ethics approvals were obtained from institutional review boards from all participating institutions. Countries included in the study were: Bangladesh (n=800), Barbados (n=580), Cameroon (n=627), China (1184), Colombia (n=816), Egypt (n=831), Grenada (n=435), India (800), Indonesia (n=750), Ivory Coast (n=824), Jamaica (n=762), Kyrgyzstan (n=837), Laos (n=806), Madagascar (n=800), Mauritius (n=501), Namibia (n=503), Nigeria (n=820), Pakistan (n=813), Philippines (n=968), Russia (n=799), Singapore (n=894), South Africa (n=888), Thailand (n=860), Tunisia (n=960), Turkey (n=800), Venezuela (n=564).
Measures
Academic performance. Academic performance was assessed with the question, 'how would you rate your academic performance?' Response options ranged from 1=excellent to 5=not satisfactory.
Socio-demographic questions included age, gender, and socioeconomic background were assessed by rating their family background as wealthy (within the highest 25% in "country", in terms of wealth), quite well off (within the 50% to 75% range for their country), not very well off (within the 25% to 50% range from "country"), or quite poor (within the lowest 25% in their country, in terms of wealth) (Wardle & Steptoe, 1991) . We subsequently divided the students into poorer (not very well off and quite poor) and wealthier (wealthy, quite well off) categories.
Social support. Three items were drawn from the Social Support Questionnaire to assess perceived social support (Brock, Sarason, Sarason & Pierce, 1996) . The items were selected to reflect perceived tangible and emotional support, e.g.,"If I were sick and needed someone to take me to a doctor I would have trouble finding someone." These items were responded to on 4-point scales, 1 = completely true, to 4 = completely false, and summed to a score with a range of 3-12. Cronbach's alpha for this sample was 0.95.
Religiousness was assessed with the 3 item intrinsic (or subjective) religiosity sub-scale of Duke University Religion Index (DUREL; Koenig, Parkerson & Meador, 1997 ). Cronbach's alpha for the intrinsic religiosity sub-scale was .96 for this sample.
Health behaviour:
Fruit and vegetable consumption was assessed with two questions, "How many servings of fruit do you eat on a typical day?" and "How many servings of vegetables do you eat on a typical day?" using the 24-h dietary recall data as the gold standard (Hall, Moore, Harper & Lynch, 2009) . Cronbach alpha for this fruit and vegetable measure was 0.74. Sufficient fruit and vegetable consumption was defined as less than five servings of fruits and/or vegetables a day (Hall et al., 2009) . Additional dietary variables included: (a) trying to avoid eating foods that contain fat and cholesterol (yes, no); (b) trying to eat foods that are high in fibre (yes, no); (c) frequency of having breakfast (Wardle & Steptoe, 1991) .
Physical activity was assessed using the self-administered International Physical Activity Questionnaire (IPAQ) short version, for the last 7 days (IPAQ-S7S). We used the instructions given in the IPAQ manual for reliability and validity, which is detailed elsewhere (Craig et al., 2003 . We categorized physical activity (short form) according to the official IPAQ scoring protocol (International Physical Activity Questionnaire, 2014) as low, moderate and high.
Tobacco use was assessed with the question: Do you currently use one or more of the following tobacco products (cigarettes, snuff, chewing tobacco, cigars, etc.)? Response options were "yes" or "no" (WHO, 1998) .
Binge drinking was assessed with one item, "How often do you have (for men) five or more and (for women) four or more drinks on one occasion?" Response options ranged from 1=never to 5=daily or almost daily (Babor, Higgins-Biddle, Saunders & Monteiro, 2001) .
Illicit drug use was assessed with the question, "How often have you taken drugs in the past 12 months; other than prescribed by the health care provider."
Physical fight. For the main outcome, study participants were asked, "During the past 12 months, how many times were you in a physical fight?" Response options ranged from "0 times" to "12 or more times". (CDC, 2013) .
Seat belt use was assessed with the question, "When driving or riding in the front seat of a car do you wear a seat belt?" Response options were, All the time, Some of the time, Never, I don't ride in cars (Wardle & Steptoe, 1991) .
Drinking and driving. Participants were asked, "Over the last year, how many times did you drive a car or ride a motorcycle when you felt that you had perhaps had too much to drink? Response options were "never", or a numerical indication of the number of times.
Sexual risk behaviour was assessed with the consistency of condom use in the past three months.
Sleep and mental health
Sleep duration. Students were asked, "On average, how many hours of sleep do you get in a 24 hour period?" (Steptoe, Peacey & Wardle, 2006) . Responses were divided into three categories: short sleep ( 6 hours), reference category (7-8 hours), and long sleep ( 9 hours) (Hublin, Partinen, Koskenvuo & Kaprio, 2007; Steptoe et al., 2006) . Sleep problems were estimated based on the question: 'Overall in the last 30 days, how much of a problem did you have with sleeping, such as falling asleep, waking up frequently during the night, or waking up too early in the morning?' Response options ranged from 1 (none) to 5 (extreme/cannot do). Sleep problems were defined by the response to this question with 'severe' or 'extreme/cannot do' (Stranges, Tigbe, Gómez-Olivé, Thorogood & Kandala, 2012) .
Centers for Epidemiologic Studies Depression Scale (CES-D).
We assessed depressive symptoms using the 10-item version of the CES-D (Andresen, Malmgren, Carter & Patrick, 1994) . Scoring is classified from 0-9 as having a mild level of depressive symptoms, 10 to 14 as moderate depressive symptoms, and 15 representing severe depressive symptoms (Kilbourne et al., 2002) . The Cronbach reliability coefficient of this 10-item scale was 0.78 in this study.
Post traumatic stress disorder (PTSD). Breslau's 7-item screener was used to identify PTSD symptoms in the past month (Kimerling et al., 2006) . Items asked whether the respondent had experienced difficulties related to a traumatic experience (e.g., "Did you begin to feel more isolated and distant from other people?"). The Cronbach alpha reliability coefficient of this 7-item scale was 0.75 in this study.
Data Analysis
Data analysis was performed using STATA software version 11.0 (Stata Corporation, College Station, Texas, USA). Descriptive statistics were used for reporting the proportion of academic performance and Pearson Chi-square for gender differences in proportion of academic performance fighting. Linear regression was used to assess the association between sociodemographic variables, health behaviour, sleep and mental health and academic performance. Variance inflation factor (VIF) and tolerance values for each model indicate multicollinearity was not a concern in any of the multivariate analyses. Since the study used a clustered design, country was included as a clustering variable in the regression models.
Results
Sample characteristics
The sample included 20222 university students, 41.5% men and 58.5% women, with a mean age of 20.8 years (SD=2.8), from 26 countries across Africa, Asia and Americas. Overall, 28.4% reported excellent or very good, 65.5% good or satisfactory and 6.2% not satisfactory academic performance. Table 1 describes the academic performance of the university students in relation to sociodemographic, health behaviour and sleep and mental health variables (see Table  1 ). 
Associations with academic performance
In multivariate linear regression, it was found that sociodemographic factors (younger age, coming from a wealthier family background, lack of social support and high intrinsic religiosity), health behaviours (trying to eat fibre, avoiding fat and cholesterol, high levels of physical activity, no illicit drug use, not drinking and driving), and better mental health (no severe sleep problem and no moderate or severe depression) were found to be associated self-reported academic performance (see Table 2 ). 
Discussion
The purpose of the study was to investigate differences in sociodemographics, health behaviour, sleep and mental health and self-reported academic performance in a large sample of university students from 26 countries. Results indicate in agreement with previous studies (Sirin, 2005; Malecki & Demaray, 2006; Trockel et al., 2000; Walker & Dixon, 2002 ) that sociodemographic factors (coming from a wealthier family background, social support and high intrinsic religiosity) were associated with academic performance. Coming from a poorer family background may put financial pressures on students and affect their academic performance negatively (El Ansari & Stock, 2010) . Economic factors of academic outcomes may need to be addressed with scholarship and/or financial support programmes (El Ansari & Stock, 2010) . Other studies (Richardson, Abraham & Bond, 2012) also showed the positive association between social support, academic intrinsic motivation and academic performance.
Further, the study found that certain healthy dietary behaviours (trying to eat fibre, avoiding fat and cholesterol) were associated with better academic performance. This finding has been confirmed by some other research (Bradley & Greene, 2013; Florence et al. 2008 ). Contrary to a study by Wald et al. (2014) , this study did not find an associated between adequate fruit and vegetable intake and academic performance. Students with high levels of physical activity were more likely to have better academic performance, which is conform with previous studies (Bradley & Greene, 2013; Singh, Uijtdewilligen, Twisk, van Mechelen & Chinapaw, 2012; Wald et al., 2014) . Various studies have shown the generally positive impact of physical activity on student's cognitive and psychosocial function (Lees & Hopkins, 2013) .
Regarding substance use, the study found that illicit drug use and drinking and driving and in univariate analysis tobacco use were associated with lower academic performance. These results are in line with previous findings (Bradley & Greene, 2013) . Unlike some previous studies (Aertgeerts & Buntinx, 2002; Bradley & Greene, 2013; Deliens et al., 2013) , this study did not find an association between alcohol use (binge drinking) and academic performance.
Although this study did not find an associated between adequate sleep duration and academic performance, in bivariate analysis long sleep duration and skipping breakfast were inversely related to academic performance. It is possible that students who engage in long sleep duration are more likely to skip breakfast in order to attend classes. Trockel et al. (200) also found that late wake-up times were associated with poorer academic performance in US university students, and Gajre, Fernandez, Balakrishna and Vazir (2008) found among Indian students that regular eating breakfast was associated with better cognitive functioning.
Students indicating that they had a sleep problem were much more likely to have poor academic performance than those who did not have a sleep problem. This finding that good sleep quality is associated with better academic performance has been found previously (Gomes et al., 2011) . Similarly, depressive symptoms were more likely in students with poorer than good or excellent self-rated academic performance. Mental health complaints may reduce the students' capacity to perform academically at the university (El Ansari & Stock, 2010; Keyes, Eisenberg, Perry, Dube, Kroenke & Dhingra, 2012; Turner, Thompson, Huber & Arif, 2012) . On the other hand, it is also possible that poor academic performance may lead to depressive symptoms and/or sleep problems. However, since this is a cross-sectional study the direction of the association cannot be established. Nevertheless, this finding indicates the importance of identifying and preventing of depressive symptoms and sleep problems through university health programmes (El Ansari & Stock, 2010) .
Limitations of the Study
This study had several limitations. The study was cross-sectional, so causal conclusions cannot be drawn. The investigation was carried out with students from one or two universities in each country, and inclusion of other centres could have resulted in different results. A further limitation of the study was that all information collected in the study was based on self-reporting, including the measure of academic performance. It is possible that certain behaviours were under or over reported. Academic performance should in future studies also be assessed with actual Grade Point Averages (GPA), as has been done in a number of studies (e.g., Deliens et al., 2012) .
Conclusion
The study found, among a large sample of university students from 26 low, middle income and emerging economy countries across Asia, Africa and the Americas, a significant proportion of not satisfactory academic performance. Various health risk factors including dietary, physical inactivity, substance use, sleep problem, and depression symptoms were identified which may be utilized in interventions aiming at the promotion of academic performance among university students.
